The modified methods were designed to be robust to inorganic alkalis and dissolved organic carbon (DOC) that could be released from biochars during equilibration with Boehm reactants and interfere with the accuracy of the titrations. For all three methods (named the sparge, barium, and cartridge methods), biochars were first washed once with 0.05 M HCl to remove acid-soluble inorganic alkalis before being equilibrated with the three Boehm reactants (NaHCO 3 , Na 2 CO 3 , and NaOH). Carbon dioxide, which also interferes with the titrations, was removed by sparging in both the sparge and cartridge methods and by precipitation as BaCO 3 in the barium method. DOC was not removed in the sparge method (control) and was at least partially removed by adsorption on a solid phase in the cartridge method and by flocculation and centrifugation in the barium method. Finally, concentrations of surface functional groups neutralized by the Boehm reactants were determined by back titration of the acidified extracts with standardized NaOH. These methods were tested on six biochars made at temperatures ranging from 300-600°C from corn stover, red oak, mixed hardwood, and cellulose, as well as a reference carbon black (Black Pearls 2000).
According to the underlying theory of the Boehm titration method, the total concentration of surface functional group progressively increase when samples are the NaHCO 3 , Na 2 CO 3 , and NaOH Boehm of results to adhere to this prescribed pat definitive evidence of method bias caused in the reaction solution extracts or loss of somewhere during the procedure. High a nm was taken as evidence of residual DO solution extracts.
By the process of elimination, it was co the Boehm titration is most likely to be fre the sparge method is used on NaHCO 3 ex barium method is used on Na 2 CO 3 and N integrated sparge-barium-barium metho evidence of bias when used on the divers of six biochars used in this study. Howev dence for bias does not prove accuracy, a is needed to determine if this integrated m accurate for use with all biochars, and if n tions are needed. In the meantime, all me remove reactive alkalis from biochar and extracts should be considered biased.
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